Title of the invention 


Method and assembly device for producing a rotary joint 

Description 

Field of the invention 

The invention relates to a method, an assembly device 
and a nut for producing a rotary joint between a drive 
element and a flange, in which the drive element and the 
flange are screwed to one another at least by the nut and by 
a bolt of the drive element at least until the bolt is by 
rotation of the nut drawn axially into a hole of the flange 
as far as an end position of the drive element in relation to 
the flange. 

Background of the invention 

A screwed joint for driven wheels of motor vehicles is 
described in DE 195 43 436 C2 . The screwed joint connects a 
wheel flange to a drive element, for example to an 
articulation bell of a drive shaft, of the vehicle. With this 
joint, a rotationally fixed joint which consequently 
transmits torques from the drive element to the wheel flange 
is produced. The wheel flange is fixed to the vehicle and 
receives a bearing arrangement for a vehicle wheel. 
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A through-hole extends axially through the flange. A 
bolt-like extension of the drive element is introduced into 
the through-hole and is by means of the screwed joint 
connected to the wheel flange in a rotationally fixed manner 
and secured thereon. The rotary joint is alternatively 
produced by press connections, positive connections or 
preferably a combination of press and positive connections. 
The connections allow torques to be transmitted from the 
drive element to the flange and vice versa in the peripheral 
direction about the longitudinal central axis of the wheel 
flange. The joint is to be absolutely play-free. 

The screwed joint is highly loaded. On the one hand, 
depending on bearing design, preloading forces for a play- 
free bearing are to be generated with the screwed joint and, 
on the other hand, the rotary joint and the axial retention 
of the drive element on the flange are to be secured. 

During mounting of the drive element in the flange, the 
bolt of the drive element is to begin with introduced into 
the bore of the flange until a thread on the free end of the 
bolt protrudes on the other side of the hole. A nut is then 
screwed onto this thread to form a loose screwed joint with 
the bolt until the nut is supported axially on the flange. 

The nut is then tightened. In the course of this, 
resistances on the bolt to the drive element being drawn into 
a press connection have to be overcome by rotation of the 
nut. These resistances arise by virtue of overlaps between 
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the bolt-like extension of the drive element and the hole in 
the flange. Examples of such positive press connections are 
pairings of longitudinal toothings on the inside of the hole 
of the flange with longitudinal toothings on the outside of 
the bolt, which are additionally secured or rendered play- 
free by press fits in the tooth pairings. When the drive 
element is drawn into the flange, the nut is therefore 
axially supported on a supporting surface of the flange. 

The axial resistances originating from the press 
connection are overcome by high tightening torques on the 
nut. High frictional moments arise between the nut and the 
supporting surface owing to the great tightening torques . The 
level of the tightening torques to be applied to the nut with 
an assembly device is therefore determined on the one hand by 
the level of the axial resistances to drawing-in and on the 
other hand by the frictional conditions between nut and guide 
surface plus the friction in the thread pairing. 

The level of these tightening torques is difficult to 
assess as these forces are determined by various influencing 
factors such as manufacturing tolerances in the pairings and 
press connections and also by frictional losses of varying 
size. The tightening torque which is necessary in order to 
overcome these resistances can vary in the range of a desired 
tightening torque which is necessary in order effectively to 
secure the unit axially. It is therefore often not possible 
to distinguish whether the tightening torque on the nut 
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measured directly or indirectly during screwing together has 
been brought about by the axial resistances which are 
difficult to calculate or by sufficient axial prestressing of 
the joint and of the bearing. 

As the screwing tools as a rule switch off when the 
desired value of this tightening torgue is reached, this 
freguently results in practice in the bearing or the rotary 
joint being inadeguately prestressed. This leads to loosening 
of the screwed joint, to unacceptable play in the wheel 
bearing arrangement and/or to micromovements between the 
drive element and the flange. These micromovements give rise 
to noise and wear. The wear may cause indentations in the 
drive element which can lead to breakage of the drive 
element . 

Summary of the invention 

It is therefore the object of the invention to provide a 
method, an assembly device and a nut which is suitable for 
the assembly device and the method with which the 
disadvantages indicated above are avoided. 

This object is achieved with the subject matter of claim 
1, further independent claims and the dependent claims. 

The method serves for producing a rotary joint between a 
drive element and a flange. The drive element, preferably the 
bell of a cardan shaft of a wheel drive, is introduced and 
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pressed into the through-hole of the flange by means of a 
bolt which is separate from the drive element or a bolt-like 
extension designed in one piece with the drive element. The 
through-hole, as a rule provided with a longitudinal 
toothing, extends rotationally symmetrically in relation to 
the longitudinal central axis and consequently the axis of 
rotation of the flange. 

Longitudinal toothing and tooth pairings mean all 
elements, that is splinings, helical toothings and other 
key/groove connections as well, which are suitable for 
transmitting torques between the drive element and the flange 
or vice versa about the axis of rotation of the flange. The 
invention can also be applied for producing all other 
conceivable positive or positive/non-positive connections 
such as cone connections or press pairings in cylindrical 
bores . 

Bolts mean all rotationally symmetrical or approximately 
rotationally symmetrically designed connection elements which 
are suitable for producing a shaft/hub joint between the 
drive element and the hub. These are, for example, the 
separate screw bolts and bolt-like extensions on the drive 
element designed in one piece with the drive element which 
have already been mentioned above. 

The bolts preferably have an external toothing which 
corresponds functionally or positively to an internal 
toothing in the hole of the flange and are at their free end 
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provided with a thread. In this connection, the thread is 
either an internal thread or preferably an external thread. 

The nut, in all designs conceivable for the application, 
has a counterthread corresponding to the thread on the bolt 
and is moreover according to the invention undercut axially 
on a portion from the direction of the flange. The 
undercut (s) is (are) designed in such a way that the nut can 
be gripped behind axially and kept spaced axially in relation 
to the flange during screwing together of the bolt/nut 
screwed joint. For this, the nut has at least one radial 
recess, preferably on the outside, in which corresponding 
clamping elements of an assembly tool can engage. Such radial 
recesses are preferably radial grooves formed on the inner 
periphery or on the outer periphery of the nut. It is also 
conceivable for the outer lateral surface of such a nut to be 
of conical design or made as the surface of a truncated 
pyramid for a releasable clamping connection. 
The method steps are: 

introduction of the bolt into the through-hole of the 
flange from one of the sides of the flange. In this 
connection, the bolt or the bolt-like extension on the 
drive element is guided axially into the hole until a 
loose screwed joint can be produced at the other end of 
the hole between the thread on the bolt and the 
counterthread of the nut. For this, either at least part 
of the thread of the bolt protrudes freely from the hole 
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or the nut enters into the hole with the counterthread 
for threading onto the thread of the bolt, 
mounting and rotating the nut onto the bolt until it 
bears a sufficient number of turns of the screwed joint; 
screwing the nut together with the bolt by rotating the 
nut. In this connection, the nut is kept spaced axially 
in relation to the flange by means of a device at least 
until the drive element is located in the end position 
by virtue of rotation of the nut. 
releasing the nut from the axial retention; 
screwing the nut together with the bolt until it bears 
against the flange; 

securing the nut by rotating the nut against the flange 
with defined tightening torgues . 

Description of the drawings 

Figures 1 to 3 serve for detailed description of the 
background of the invention. 

Figure 1 shows a drive element 1 which is to be 
connected to a flange 2 for receiving a vehicle wheel (not 
illustrated) . The rotary joint between the flange 2 and the 
drive element 1 is produced by means of meshing teeth of the 
external toothing 3 on a bolt-like extension of the drive 
element and of an internal toothing 4 in an axial hole 5 of 
the flange. However, this rotary joint is not produced purely 
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by positive connection of the meshing toothings 3 and 4 but 
at the same time by a press connection of the toothings 3 and 
4, in which the meshing teeth are at least partly plastically 
deformed on one another. 

The flange 2 is mounted rotatably on a vehicle about the 
longitudinal central axis 6 by means of a wheel bearing 
arrangement. As a rule, wheel bearing arrangements have two 
rows of rolling elements, which in this illustrative 
embodiment are balls 16. A raceway 17 for one row of balls 16 
is formed in the flange 2. The raceway 18 of the other row of 
balls 16 is designed on an inner ring 19 which is held 
axially on the flange 2 by means of a flanged rim 20. 

By screwing the nut 9 together with the bolt 7, the 
wheel bearing arrangement is as a rule at the same time 
prestressed play-free axially via the flanged rim 20. In 
addition, the rotary joint is secured axially against 
loosening by means of the nut 9. 

The drive element 1, the articulation bell of a drive 
shaft (not illustrated) is to begin with introduced into the 
hole 5 axially along the longitudinal central axis 6 from one 
side of the flange 2 until the external toothing 3 and the 
internal toothing 4 meet. A bolt 7 designed in one piece with 
the drive element 1 then protrudes from the hole 5 on the 
other side of the flange 2. The bolt 7 has an external thread 
8 which corresponds to an internal thread of a nut 9. 

In the next step of the method, the nut 9 is screwed 
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onto the external thread 8 of the bolt 7. The rotation of the 
nut 9 onto the external thread 8 can to begin with be carried 
out virtually without resistance. When, as illustrated in 
figure 2, the nut 9 bears axially against the supporting 
surface 10 of the flange 2, however, the tightening torque on 
the nut 9 increases counter to the resistance of the press 
fits between internal toothing 4 and external toothing 3. It 
is possible to draw the external toothing 3 axially into the 
hole 5 only with high tightening torques on the nut 9. In the 
process, the nut 9 is supported axially on the supporting 
surface 10. The tightening torque on the nut 9 is increased 
by the friction on the contact area 11 between nut 9 and 
supporting surface 10 (figure 3) . 

Figures 4 and 4a show a first solution proposal by which 
the friction on the contact area 11 between nut 9 and 
supporting surface 10 can be reduced by means of an axial 
bearing 12. The bearing 12 is alternatively a sliding bearing 
or, as illustrated in figure 4a, preferably an axial rolling 
bearing 13 consisting of two axial disks 14 and balls 15. 
After production of the rotary joint between the flange 2 and 
the drive element 1, the bearing 12 is either removed by 
loosening the nut 9 or alternatively remains permanently in 
the unit. When the bearing has been removed, the or another 
suitable nut is screwed onto the bolt 7 again, and the system 
is finally prestressed axially with appropriate tightening 
torques . 
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The method, the device and a nut for producing a rotary 
joint between a drive element 21 and the flange 2 are 
described in greater detail below with reference to figures 5 
to 13. 

Figure 13 shows the finished rotary joint between the 
flange 2 and a drive element 21. The drive element 21 is an 
articulation bell of a cardan drive of a vehicle. The rotary 
joint between the drive element 21 and the flange 2 is 
axially prestressed and secured by means of a nut 22. A 
device 23 has been used to produce the finished joint 
illustrated in figure 13. 

The device 23 has a supporting ring 24 from which guide 
pins 25 project axially in the direction of the flange 2. The 
guide pins 25 are aligned parallel to the longitudinal 
central axis 6 and fit in the through-holes 26 in the flange 
2. As can be seen from figure 5, a clamping lock 27 is 
mounted rotatably on the supporting ring 24 by means of a 
rolling bearing 40. The clamping lock 27 has a wrench 28, in 
this case with a hexagon socket. The dimensions of the wrench 

28 correspond to the hexagon of the nut 22. 

Furthermore, the clamping lock 27 has a hexagon socket 

29 via which a driving torque can be transmitted to the 
wrench 28. Arranged in the clamping lock 27 are clamping 
bodies in the form of shaped elements 30, in this case balls, 
and also an axially movable clamping ring 31. Figure 5 shows 
the clamping lock 27 in released position, that is the shaped 


- 11 - 


elements 30 are free of the clamping ring 31 radially. In 
figure 6, the shaped elements 30 have been moved radially 
toward the longitudinal central axis 6 by means of the 
clamping ring 31. 

The shaped elements are intended for positive engagement 
in an annular groove 32 on the nut 22. The nut 22 is 
illustrated as an individual part in figure 7 and has an 
internal thread 33 which corresponds to the external thread 
34 of the bolt 35 on the drive element 21 according to figure 
9. The nut 22 is extended axially by means of a shank 36 and 
is also provided with the internal thread 33 on the inside of 
the shank 36. The nut is also undercut axially from the 
direction of the flange 2 by means of the annular groove 32 
in such a way that the shaped elements 30, as illustrated in 
figure 8, grip behind the nut 22 axially on a wall 37 facing 
the flange 2 in the annular groove 32. Clamping jaws, 
clamping noses engaging radially in the annular groove or 
expanding rings are also suitable as shaped elements as an 
alternative to the balls. The external hexagon of the nut 22 
sits in the wrench 28 and is held axially in the device by 
means of the shaped elements 30. 

As an alternative to the external hexagon, the nut 22 is 
provided with all shapes which are suitable for transmitting 
a tightening torgue to the nut 22 about the longitudinal 
central axis 6. Alternatively, the nut 22 is axially undercut 
in such a way that the lateral surfaces 38 fall in the 
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direction of the shank 36 and at an angle in relation to the 
longitudinal central axis 6, so that the nut can in the 
direction of the flange be gripped behind axially by the 
clamping elements of a clamping lock. 

As illustrated in figure 9, the drive element 21 has two 
external toothings 38 and 39. A positive rotary joint with 
play can be produced without a press fit between the internal 
toothing 4 on the flange and the external toothing 38 next to 
the bolt 35. However, as already described above, the 
toothing 39 and the internal toothing 4 can only be 
interconnected positively/non-positively via a press fit. 
This connection is produced by the external toothing 39, the 
pairing of which with the internal toothing 4 can be brought 
about only by the positive/non-positive connection already 
described above. 

The drive element 21 designed in one piece with the bolt 
35 and the external toothings 38 and 39 is introduced into 
the hole 5 axially along the longitudinal central axis 6. In 
the process, the internal toothing 4 and the external 
toothing 38 mesh positively. The operation times for drawing 
the bolt-like extension of the drive element 21 in are 
advantageously shortened as the thread 38 can be drawn in 
first without appreciable resistance. The distance over which 
the extension has to be drawn in counter to the resistance of 
the positive/non-positive connection is consequently 
advantageously shortened by the axial length of the external 
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toothing 38. The axial length of the bolt 35 is thus shorter. 
Moreover, the free end of the bolt 35 does not project so far 
from the hole 5 and beyond the nut 22 after the rotary joint 
has been produced. By virtue of the overall shorter bolt-like 
extension of the drive element 21, material for producing the 
drive element 21 is saved and the overall weight of the unit 
is reduced. 

According to the illustration in figure 10, the device 
23 is positioned in relation to the flange 2. For this, the 
guide pins 25 of the supporting ring 24 have been inserted 
into the through-holes 26. The supporting ring 24 is 
consequently coupled positively to the flange 2 in a 
rotationally fixed manner. A hexagon (not illustrated 
further) of a screwing tool engages in the hexagon socket 29. 
Rotary movements of the screwing tool are transmitted to the 
wrench 28. The nut 22 is screwed onto the external thread 34 
by means of these rotary movements or torques. In the 
process, the shank 36 of the nut enters into the hole 5 
axially, so that the internal thread 33 of the nut 22 engages 
on the external thread 34 at an early stage. The axial length 
of the bolt 35 can be kept shorter by means of this axial 
extension of the internal thread 33 of the nut. Moreover, the 
number of bearing turns in the thread pairing necessary for 
the subsequent high loads originating from tightening torques 
is established at an early stage. 

The tightening torques about the longitudinal central 
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axis 6 are transmitted from the hexagon socket 29 to the 
wrench 28 and consequently to the nut 22. At the same time, 
the nut is kept spaced axially in relation to the supporting 
surface 10 by the gap dimension S by means of the shaped 
elements 30 actuated by the clamping lock 27 (figure 11) . The 
clamping lock 27 and the wrench 28 are in this connection 
supported axially on the rolling bearing 40 and mounted 
rotatably in relation to the supporting ring 24 by means of 
the rolling bearing 40. The supporting ring 24 is 
rotationally fixed in relation to the flange 2 by means of 
the guide pins 25. Rotation of the nut 22 results in the nut 
22 being screwed together with the bolt 35 until the drive 
element 21 is located in its end position in relation to the 
flange 2 . 

When the drive element 21 has reached its end position 
in relation to the flange 2, the tightening torque on the nut 
22 increases. This tightening torque can be predetermined and 
monitored by means of a desired value. If the tightening 
torque rises to this desired value, a control signal causes 
the clamping lock 27 to release the nut 22 axially (figure 
12a) . The positive connection between the shaped elements 30 
and the annular groove 32 is then discontinued. 

Continued rotation of the wrench 28 overcomes the gap 
dimension S until the nut 22 bears axially against the 
supporting surface 10 and the tightening torque on the nut 22 
necessary for securing the wheel bearing arrangement is 
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reached (figure 12b) . After the desired value has been 
reached, the device is removed axially from the flange 2 and 
the finished assembled unit, as illustrated in figure 13. 
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Reference 

numbers 


1 

drive element 

21 

drive element 

2 

flange 

22 

nut 

3 

external toothing 

23 

device 

4 

internal toothing 

24 

supporting ring 

5 

hole 

25 

guide pin 

6 

longitudinal central axis 

26 

through-hole 

7 

bolt 

27 

clamping lock 

8 

external thread 

28 

wrench 

9 

nut 

29 

hexagon socket 

10 

supporting surface 

30 

shaped element 

11 

contact area 

31 

clamping ring 

12 

bearing 

32 

annular groove 

13 

axial rolling bearing 

33 

internal thread 

14 

axial disks 

34 

external thread 

15 

balls 

35 

bolt 

16 

balls 

36 

shank 

17 

raceway 

37 

wall 

18 

raceway 

38 

external toothing 

19 

inner ring 

39 

external toothing 

20 

flanged rim 

40 

rolling bearing 


